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(54) Diagnosis system for motor vehicle 



(57) A portable type diagnosing apparatus A reads data from an electronic control unit D of a vehicle and 
sends the data to an external computer B by wire-less connection 70. The external computer conducts 
miscellaneous calculations based on the data and displays the result of the calculations on a display 52 of the 
external computer or analyses failures of the vehicle in a running state. Further, when service manuals are 
needed, according to a command from the portable type diagnosing apparatus A, they are sent from the 
externa! computer B and displayed on a display 36 of the portable type diagnosing apparatus A. 
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FIG. 5 
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DIAGNOSIS SYSTEM FOR MOTOR VEHICLE AND THE MFTHOD THEREOF 

The present invention relates to a diagnostic system 
and a method of diagnosing the operation of an electronic 
control circuit on a motor vehicle and more particularly to 
a portable type diagnostic apparatus utilizing an external 
computer. 

Motor vehicles in the state of the art have control 
systems which, are sophisticatedly computerized and, 
therefore, when they are checked for diagnosis, it has been 
inevitable to use a portable type diagnosing apparatus (a 
so-called hand-held computer) capable of being connected to 
the vehicular control system so as to check input/output 
signals thereto and therefrom. 

Generally in this portable type diagnosing apparatus, 
since its design philosophy is stressed-on portability and 
wide use in order that a service mechanic can make a brief 
check on miscellaneous maintenance items while he is riding 
on a vehicle, there are such problems that the amount of 
displayed information is limited and it has no capability 
for calculating or analysing detected data due to its small 
capacity . 

For solving these problems, for example, Japanese 
Patent Application, A-l-313773 discloses a diagnostic 
system in which the portable type diagnosing apparatus can 
be connected with an external computer by way of a 
connecting cable so as to transmit information which is 



unable to be processed by the apparatus to the external 
computer for processing. 

However, the diagnostic system according to this prior 
art has a disadvantage in that it is inconvenient to handle 
the system because it needs a cable communicating the 
portable type diagnosing apparatus with the external 
computer. That is, a service mechanic must connect a cable 
between a workplace where the diagnosing apparatus is 
located and a station where the computer is located. This 
may bring troubles or inconvenience during servicing in the 
workplace. 

Furthermore, generally in diagnosing the vehicle, 
diagnoses are frequently performed during the running of the 
vehicle in order to confirm faults by reproducing them in 
actual use. In this case, the above mentioned diagnosis 
system is almost of no use because of the existence of the 
cable connecting the diagnosing apparatus and the external 
computer . 

Next, when the service mechanic attempts to check the 
control system of the vehicle, he has to proceed diagnoses 
in accordance with a service manual. In this case, the 
service manual should be located near the service 
mechanic, because, while referring to the service manual, he 
must compare the miscellaneous data acquired through the 
diagnosing apparatus with the data or specifications 
described in the service manual to check an existence or 
non-existence of a fault and to identify where faults are 
located. 

Some recent diagnosing apparatuses can display the 



contents of the service manual which are stored in a ROM 
cartridge inserted therein so as to proceed a diagnosis work 
according to the data or specifications displayed on the 
display of the diagnosing apparatus. The ROM cartridge can 
be selected in accordance with the diagnosis mode or the 

vehicle model. 

However, in this type of diagnosing apparatus, it is 
troublesome and inefficient to replace the cartridge each 
time when the diagnosis mode is changed or when. the vehicle 
being subjected to diagnosis is changed from one to another 
model. Further, the capacity of a ROM cartridge is not 
enough to store manuals, data and specifications covering 
all diagnosis modes. To solve this problem of capacity, for 
example, a CD-ROM or the like can be considered as an 
alternative but in this case there is a problem in that the 
size of the apparatus inevitably becomes large, and as a 
result the portability of the diagnosing apparatus is lost. 

Japanese Patent Application, A-l-136045, for example, 
discloses a technique in which the above mentioned ROM 
cartridge is connected to an external computer so as to 
expand the capacity of the diagnosing apparatus by reading 
the contents of the service manual stored in the external 
computer . 

This diagnosis system also has the same disadvantages 
as those described before because it still needs a cable 
communicating the diagnosing apparatus with the external 
computer . 

Accordingly, the present invention is intended to 
obviate the above described problems and disadvantages of 
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the known diagnostic systems. 

According to a first aspect of the invention a 
diagnostic system for diagnosing the operation of an 
electronic control circuit on a motor vehicle, said system 
comprises diagnostic apparatus, conductive connecting means 
connecting the diagnostic apparatus and the electronic 
control circuit and an external computer, said diagnostic 
apparatus having data reading means for reading data 
received from the control unit via the conductive connecting 
means, first data display means for displaying said data and 
transmitting means for transmitting data by a wire-less 
link; said external computer having means for receiving data 
transmitted by a wire-less link, data processing means for 
processing data and outputting data and second data display 
means for displaying data. 

The diagnostic system further comprises: data requiring 
command inputting means for inputting a data requiring 
command to the portable diagnosing apparatus; first wire- 
less data transmitting means provided in the portable 
diagnosing apparatus for transmitting the command by wire- 
less link; second wire-less data receiving means provided in 
the external computer for receiving the command; a data 
storing medium provided in the external computer for storing 
service data; retrieving means provided in the external 
computer for retrieving the service data from the data 
storing medium based on the command and outputting the 
service data; second wire-less data transmitting means 
provided in the external computer for transmitting the 
service data; first wire-less data receiving means provided 



in the portable diagnosing apparatus for receiving the 
service data; and first data indicating means provided in 
the portable diagnosing apparatus for indicating the service 
data - 

According to those means thus constituted, the portable 
type diagnosing apparatus reads data from the electronic 
control unit installed on the vehicle and the data is 
transmitted to the external computer through a wire-less 
communication link built in the portable diagnosing 
apparatus and the external computer respectively- The 
external computer receives the data transmitted from the 
portable diagnosing apparatus and performs miscellaneous 
processes with respect to the data. Those processed data 
are displayed on the display of the external computer. 
Further, the diagnosis system according to the present 
invention, the portable type diagnosing apparatus is capable 
of sending a command to the external computer by wire-less 
link and receiving miscellaneous service information from 
the external computer by the wire-less link. Received 
service information can be displayed on the display of the 
portable type diagnosing apparatus. 

According to a second aspect of the invention a method 
of diagnosing the operation of an electronic control circuit 
on a motor vehicle comprises the steps of connecting said 
control circuit to diagnostic apparatus by conductive 
connecting means, reading data transmitted via the 
connecting means to the diagnostic apparatus, displaying 
said data on a display at said apparatus, transmitting data 
from the diagnostic apparatus, by a wire-less link; 
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receiving at an external computer said data transmitted by 
the wire-less link, processing said data and displaying 
outputted data at said computer. 

A specific embodiment of the present invention will be 
described, with reference to the accompanying drawings, in 
which: 

Fig. 1 is a schematic diagram showing a diagnosis 
system according to the present invention; 

Fig. 2 is a block diagram showing the relationship 
between a diagnosing apparatus and an electronic control 
unit of a vehicle according to the present invention; 

Fig. 3 is a block diagram in a host computer according 
to the present invention; 

Fig. 4 is a flowchart showing a data communication 
process according to the present invention; 

Fig. 5 is a drawing showing an example of a message to 
be displayed on the portable type diagnosing apparatus; 

Fig. 6 is a flowchart showing a data communication 
process according to another embodiment of the present 
invention; and 

Fig. 7 is a drawing showing an example of a message to 
be displayed on the portable type diagnosing apparatus 
according to another embodiment of the present invention. 
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to Fig. 1, the diagnosis system according 
to the present invention comprises a portable type 
diagnosing apparatus (a so-called hand-held computer) A and 
host computer B. This diagnosis system is employed in 
service shop to diagnose an electronic control unit D in 



based on the data read from the electronic control unit D 
through a conductive adapter harness 32 communicating an 
input/output connector 31 of the portable type diagnosing 
apparatus A with a connector 2a of the electronic control 
unit D. 

As an example of the electronic control unit D in this 
embodiment, an engine control unit 2 for controlling an 
engine wilt be described by referring to Fig. 2. 

The engine control unit 2 comprises a CPU 3, a ROM 4, a 
RAM 5, an input interface 6, an output interface 7, a 
busline through which these devices are connected with each 
other, a constant voltage circuit 8 and a driver circuit 9. 

The data inputted via the input interface 6 are a 
coolant temperature signal T w detected by a coolant 
temperature sensor 10, a lean/rich signal of the air-fuel 
ratio detected by an 0 2 sensor 11, an intake air amount 
signal Q measured by an intake air amount sensor 12, an 
ON/OFF signal SW a , of an air-conditioner switch 13, a 
vehicle speed signal S detected by a vehicle speed sensor 
14, an ON/OFF signal SWj of an idling switch 15, a throttle 
opening angle signal Tre detected by a throttle opening 
angle sensor 16, an ON/OFF signal SW n of a neutral position 
switch 17, an engine speed signal N detected by an engine 
speed sensor 18 and the like. 

These input data are stored in the RAM 5 temporarily 
and are used for the calculation of control variables. That 
is, in the CPU 3, miscellaneous control variables such as a 
fuel injection pulse width, an ignition timing and the 
like are calculated based on these data and control signals 



corresponding to these control variables are outputted from 
the output interface 7 to the driver circuit 9 at a 
specified timing. Then, these control signals are 
transformed into driver signals in the driver circuit 9. 
Then these driver signals are outputted to a canister 
control system 19, an EGR actuator 20 for controlling an EGR 
amount, an idling control actuator 21 for controlling an 
idling speed, an ignition coil 22 for energising an ignition 
signal on a spark plug, a fuel injector 23 for metering and 
injecting a specified amount of fuel and other device to 
control the engine at an optimum condition in any 
operational area. 

Next, the portable type diagnosing apparatus A will be 

described. 

The portable type diagnosing apparatus A has a display 
3 6 and a key board 37. Further, inside the apparatus, a 
diagnosis control section 38 composed of a CPU 42, a RAM 43, 
an I/O (input and output) interface 44, a busline through 
which these are connected with each other and an output 
circuit 45, and an electric power source circuit 39 are 
disposed as shown in Fig. 2. 

Further, the diagnosis control section 38 is connected 
to a ROM cartridge 41 through a connector 40 for the purpose 
of a wide use, i.e., various diagnosis items and different 
vehicle models. The ROM cartridge 41 contains a ROM 41a 
wherein diagnosis items and diagnosis programs for different 
vehicle models are memorised. 

Further, diagnosis mode signals which are inputted from 
the key board 37 enter into an input port of the I/O 
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interface 44 and further, signals from the engine control 
unit 2 are inputted to this input port through the output 
interface 7. The output port of the I/O interface 44 is 
connected to the input interface 6 of the engine control 
unit 2 and to the display. 36. The power source circuit 39 
of the diagnosis control section 38 is connected to the 
battery V B of the vehicle C through the adapter harness 32. 

On the other hand, as shown in Fig. 1, the host 
computer B comprises a control unit 51 wherein miscellaneous 
controls and calculations are carried out, a display 52 for 
displaying diagnosis data, collected data, analysis data and 
other data, and a key board 53 through which command data 
are inputted to the control unit 51. Further, the control 
unit 51 is connected with peripheral devices such as a 
printer 54 and a CD-ROM drive 55. 

Referring to Fig. 3, an arithmetic and control section 
56 in the control unit 51 comprises a CPU 57, a ROM 58, a 
RAM 59, a HD (hard disc) controller 60 and an I/O interface 
61 connected to these devices through a bus line. The I/O 
interface 61 is connected with the above mentioned 
peripheral devices and the HD controller 60 is connected 
with a HDD (hard disc drive) 62 containing a hard disc on 
which the control program and the fixed data are stored. 
Further, the CD-ROM drive 55 drives a CD-ROM 63 storing 
miscellaneous electronic data such as work manuals and the 
like. 

The diagnosing apparatus A and the host computer B are 
respectively equipped with a data communication unit 66A, 
66B as transmitting and receiving means for performing data 

i 
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communication by a wire-less link such as radio 
transmission. As shown in Fig. 2 and Fig. 3, the output 
port of the I/O interface 44, 61 of the control section 38, 
56 is respectively connected with an output circuit 45, 64 
for outputting the data processed in the control section 38, 
56 to the data communication unit 66A, 66B respectively. 
Further, the receiving data from the communication unit 66A, 
66B are inputted to the input port of the I/O interface 44, 
61 respectively. 

On the other hand, the data communication unit 66A, 66B 
respectively comprise a communication control circuit 67, 67 
for sending and receiving the data between the data 
communication unit 66A and 66B, a transmitting data buffer 
68a, 68a for storing the transmitting data outputted from 
the communication control circuit 67 temporarily/ a 
transmitting data modulation circuit 68b, 68b for modulating 
the transmitting data into signals fit for the data 
transmission and a transmitting circuit 68c, 68c for 
transmitting the modulated transmitting data to the data 
communication unit 66A, 668 respectively through an antenna 
70, 70 by radio, a receiving circuit 69a for receiving the 
transmitting data through the antenna 70, 70, a receiving 
data demodulation circuit 69b for demodulating this 
receiving data into signals fit for the processing in the 
control section 38, 56 and a receiving data buffer 69c, 69c 
for storing the demodulated receiving data temporarily. 

Next, an exemplary procedure for communicating between 
the engine control unit 2, the portable type diagnosing 
apparatus A and the host computer B will be described 



- 11 - 

according to a flowchart in Fig. 4. Here, Fig. 4 (a) shows 
steps to be taken in the portable type diagnosing apparatus 
A, Fig. 4 (b) does steps to be done in the engine control 
unit 2 and Fig. 4 (c) does steps to be done in the host 
computer B. 

First, the service mechanic riding on the vehicle C 
subjected to diagnoses connects the portable type diagnosing 
apparatus A to the engine control unit 2 of the vehicle C 
through the adapter harness 32. 

Then, the . service mechanic inputs an item of the data 
to be read out or the data to be detected in accordance with 
an index of the work manual through the key board 37. For 
example, if he wants to confirm a fuel injection pulse 
duration (fuel injection pulse width) , he inputs Fl 2 ENT. 
Then, at a step SI a command (item) inputted from the key 
board 37 is transformed into a data requiring code by which 
an address of the RAM 5 storing the required data in the 
engine control unit 2 is designated and the data requirement 
code is transmitted to the engine control unit 2. 

In the engine control unit 2, at a step Sll the data 
requirement code transmitted from the diagnosing apparatus A 
is received. At a step S12 the data stored in an address 
are read out by retrieving an address corresponding to this 
data requirement code and are transformed into a format fit 
for the data transmission. Next, at a step S13 the data are 
transmitted to the portable type diagnosing apparatus A. 

In the diagnosing apparatus A, when at a step S2 it is 
judged that the data have been received, the program goes to 
a step S3 where the data are subjected to the miscellaneous 
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processes such as a transformation into physical quantity. 
Then, at a step S4 those processed data are displayed on the 
display 36 of the diagnosing apparatus A. For example, in 
case of the fuel injection pulse width, a fuel injection 
pulse duration time is displayed in figures on the display 
36. 

Next, at a step S5 it is judged whether or not those 
data should be sent to the host computer B. In this 
embodiment, for example, such a message as shown in Fig. 5 
appears on the display 36. If the mechanic wants to send, 
he pushes a (SEND) key and if does not he pushes a (Fl) key. 
In case of pushing the (Fl) key, the data are not sent and 
accordingly the program returns to the step SI. In case of 
pushing the (SEND) key, the program goes to a step S6 where 
the data are sent to the host computer B and after that the 
program returns to the step SI. 

Returning to the step SI, the command already inputted 
is executed automatically and therefore updated information 
is always displayed on the display 36 of the diagnosing 
apparatus A. Further, while the sending command is outputted 
to the host computer B, the data are continued to be sent to 
the host computer B in time series. When a new command is 
inputted or a resetting operation is made, the data sending 
from the diagnosing apparatus A to the host computer B is 
also reset. 

In the diagnosing apparatus A, the data to be sent are 
outputted from the output circuit 45 of the diagnosis 
control section 33 to the communication control circuit 67 
of the data communication unit 66A. The data are stored in 
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the buffer 6Sa temporarily and then the data are sent to the 
host computer B through the antenna 70 by wire-less link 
after being modulated in the transmission data modulation 
circuit 68b. 

In the host computer B, the data sent from the 
diagnosing apparatus A are received by the receiving circuit 
69a of the data communication unit 66B and stored in the 
receiving data buffer 69c temporarily after being 
demodulated in the receiving data demodulation circuit 69b. 
Then, the data are inputted to the arithmetic and control 
section 56 of the host computer B through the communication 
control circuit 67. 

When the data are inputted to the arithmetic and 
control section 56, in the host computer B, at a step S21 
the data are inputted and at a step S22 the data are 
subjected to miscellaneous processes such as being 
aggregated, calculated or statistically processed. Then at 
a step S23 the results of the processes are displayed on the 
display 52 and the process returns to the step S21. 

Thus, the host computer B can diagnose a failure 
sophisticatedly by aggregating or analysing the data which 
cannot be processed in the portable type diagnosing 
apparatus A. Further, in this host computer B, since the 
data are transmitted from the portable type diagnosing 
apparatus A by wire-less link, the data can be acquired on a 
real-time base from the vehicle C in a running condition. 
As a result, failures can be reproduced more easily. 
Additionally, since the data can be sent by wire-less link, 
no wire arrangement is needed on the floor of the workshop 



and therefore cables do not hamper the movement of people in 
the workshop. Further, in this wire-less diagnosis system, 
since plural diagnosing apparatuses A can be operated 
simultaneously per one host computer B, work efficiency is 
largely improved. 

In the first embodiment described before, the data 
transmission is performed only from the portable type 
diagnosing apparatus A to the host computer B. 

In a second embodiment mentioned hereinafter, a 
diagnosis system capable of communicating mutually between 
the diagnosing apparatus and the host computer will be 
described. Following explanation is an example of the 
processes to be taken in the second embodiment according to 
the present invention, 

The service mechanic connects the portable type 
diagnosing apparatus A with the engine control unit 2 
through the adapter harness 32. Referring to Fig. 6, when a 
switch (not shown) is turned on, at a step S31 it is judged 
whether or not the data are required to the engine control 
unit 2. At this moment, a message showing whether or not the 
data are required to the engine control unit 2 is displayed 
on the display 36 of the diagnosing apparatus A. He inputs a 
command (a [1] key if required and a [0] key if not 
required) . 

If "data required" is chosen, the program goes to a 
step S32 where the command corresponding to the kind of data 
is inputted through the keyboard 37. For example, in case 
where the data of the fuel injection pulse duration time 
(fuel injection pulse width) are needed, he inputs Fl 2 ENT. 



Then, the above command is converted into a data requirement 
code by which the address of the RAM 5 storing the subject 
data is designated and is transmitted to the engine control 
unit 2. 

On the other hand, if "data not required 11 is chosen, 
the program skips to a step S35. 

When "data required" is chosen at the step S31 and the 
data requirement code is transmitted at the step S32, at a 
step S41, in the engine control unit 2 the data requirement 
code is received. Further, at a step S42 an address 
corresponding to the data requirement code is retrieved, the 
data stored therein are read out and processed into a 
format fit for the data transmission. At a step S4 3 the 
processed data are sent back to the diagnosing apparatus A. 

In the portable type diagnosing apparatus A, at a stop 
S33 when it is judged that the data has been sent from the 
engine control unit 2, the program steps to a step S34 where 
the data themselves, the calculated data or the data 
converted into physical quantity are displayed on the 
display 36. For example, if the data of the fuel injection 
pulse width have been required at the step S32, the fuel 
injection pulse duration time is displayed in figures on the 
display 36. 

The program goes to a step S35 from the steps S31 or 
S34. Here in this step S35, for example, it is judged 
whether or not a service manual is required to the host 
computer B. In this embodiment, a service manual is 
required, however information required to the host computer 
B may be any information other than the service manual. The 
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information required here includes a service manual, a 
service bulletin, a parts list and other information 
associated with service works. In this case a message 
whether or not a service manual is required is indicated on 
the display 36. The mechanic inputs a command (a [1] key if 
required and a [0] key if not required) according to the 
message. 

In a case where it is judged that the service manual is 
not required, the program returns to the step S31 in which a 
new command waits for being inputted. On the other hand, in 
a case where it is judged that a service manual is required, 
the program goes to a step S3 6 where a command requiring the 
service manual is inputted through the keyboard 37 and the 
command is sent to the host computer B by wireless after 
being converted into a service manual requirement code. At 
the next step S37 the program waits for the service manual 
being sent from the host computer B. 

The service manual requirement code is sent from the 
output circuit 45 of the diagnosis control section 38 to the 
communication control circuit 67 of the data communication 
unit 66A and stored in the transmission data buffer 68a 
temporarily. After this requirement code is modulated into 
a signal fit for the data transmission in the transmission 
data modulation circuit 68b, it is sent from the 
transmission circuit 68c by wire-less link through the 
antenna 70. 

t This data sent by wire-less link is received by the 
receiving circuit 69a of the data communication unit 66B in 
the host computer B through the antenna 7 0 and is stored 
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temporarily in the receiving data buffer 69c, after being 
demodulated by the receiving data demodulation circuit 69b. 

After that the data are inputted to the arithmetic and 
control unit 56 of the host computer B through the 
communication control circuit 67. 

When the service manual requirement code is rece 
at a step S51 in the host computer 8, at the next stop S52 
the object service manual is retrieved. In the CD-ROM 63 of 
the host computer B various service manuals are stored. 
When a requirement of the service manual is transmitted from 
the diagnosing apparatus A, in the host computer B the 
object service manual is searched by driving the CD-ROM 
drive 55. The service manuals may be memorised in an 
internal memory, a hard disc or other storage medium 
retrieved by peripheral devices. 

Further, at a step S53 the service manual retrieved at 
the step S52 is sent back to the diagnosing apparatus A. 
That is to say, as illustrated in Fig. 3, the service manual 
data are sent to the data communication unit 66B through the 
communication control circuit 67 and stored temporarily in 
the transmission data buffer 68a. Further, these data are 
sent from the transmission circuit 68c by wireless through 
the antenna 70, after being modulated into signals fit for 
the data transmission. 

The data sent by wire-less link, as shown in Fig. 2, 
are received by the receiving circuit 69a of the data 
communication unit 66A through the antenna 70 and are stored 
temporarily in the receiving data buffer 69c after being 
demodulated by the receiving data demodulation circuit 69b. 



Further, in the diagnosis control section 38 of the 
portable type diagnosing apparatus A, at a step S37 when 
it is judged that the object service manual data have been 
received, the service manual data are stored in the RAM 43 
and at the next step S3 8 they are displayed on the display 
36. Then the progra*^ returns to the step S31. 

The service mechanic manipulates the keyboard 37 of the 
diagnosing apparatus A according to an instruction in the 
service manual shown in Fig. 7 and performs various 
diagnoses works such as reading the necessary data in the 
engine control unit 2, displaying the data on the display 
3 6 , checking whether or not the obtained data are proper by 
comparing them with the criteria of the service manual and 
inputting measured values to the key board 37. 

Thus, in the second embodiment according to the present 
invention, since the service manual data can be read in a 
remote place whenever needed, the diagnosis and maintenance 
works become more convenient and more efficient. 

In this embodiment, as an example of the electronic 
control system installed on the vehicle, the engine control 
unit 2 has been described, however the electronic control 
system is not limited to the engine control unit, and for 
example, other electronic control units such as a 
transmission control unit, a broke control unit, automatic 
cruise control unit, an air-conditioner control unit and the 
like, may be objects of diagnoses. 

Further, in this embodiment the service manuals are 
stored in the host computer, however they may be stored in 
other external computer forming a computer network. 
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In summary, according to the present invention, since 
the portable type diagnosing apparatus cannot only read data 
from the electronic control unit of the vehicle but also 
send the data to the external computer from a remote place 
or from the vehicle in a running state by wire-less link and 
display the data processed in this external computer on the 
display of the portable type diagnosing apparatus, more 
extended and more efficient diagnosis works are available. 
Further, since service rotated information, such as service 
manuals and service bulletins can be displayed on the 
display of the portable type diagnosing apparatus whenever 
needed, such troublesome and time-consuming works in that 
the service mechanic goes back to an office each time when 
he wants to examine service manuals or service bulletins can 
be saved. 

While the presently preferred embodiments of the 
present invention have been shown and described , it is to be 
understood that these disclosures are for the purpose of 
illustration and that various changes and modifications may 
be made without departing from the scope of the invention as 
set forth in the appended claims. 
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- CLAIMS 

1, A diagnostic system for diagnosing the operation of an 
electronic control circuit on a motor vehicle, said system 
comprising 

diagnostic apparatus, 

conductive connecting means connecting the diagnostic 
apparatus and the electronic control circuit and 
an external computer, 

said diagnostic apparatus having data reading means for 
reading data received from the control unit via the 
conductive connecting means, first data display means for 
displaying said data and 

transmitting means for transmitting data by a wire-less 

link; 

said external computer having means for receiving data 
transmitted by a wire-less link, data processing means for 
processing data and outputting data and second data display 
means for displaying data. 

2. The system according to claim 1, further comprising 
data requiring command inputting means for inputting a data 
requiring command to said diagnosing apparatus; 

first wire-less data transmitting means provided in 
said diagnosing apparatus for transmitting said command by 
wire-less link; 

second wire-less data receiving means provided in said 
external computer for receiving said command by wire-less 
link; 
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a data storing medium provided in said external 
computer for storing a service data; 

retrieving means provided in said external computer for 
retrieving said service data from said data storing medium 
based on said command and outputting said service data; 

second wire-less data transmitting means provided in 
said external computer for transmitting said service data by 
wire-less link; 

first wire-less data receiving means provided in said 
diagnosing apparatus for receiving said service data by 
wire-less link; and 

first data indicating means provided in said diagnosing 
apparatus for indicating said service data. 

3. The system according to claim 2, wherein said first 
wire-less data transmitting means are identical to said 
wire-less data transmitting means provided in said 
diagnosing apparatus according to claim 1. 

4. The system according to claim 2, wherein said second 
wire-less data receiving means are 

identical to said wire-less data receiving means provided in 
said external computer according to claim 1. 

5. The system according to claims, wherein said first 
data indicating means are identical to 

said first data displaying means according to claim 1. 

6. The system according to claim 2, wherein said service 



data are service manual data. 



7. The system according to claim 2, wherein said service 
data are service bulletins. 

8. The system according to claim 2, wherein said service 
data are parts lists. 

9. The system according to claim 1, wherein said 
electronic control unit is an engine control unit. 

10. The system according to claim 1, wherein said 
electronic control unit is a transmission control unit. 

11. The system according to claim 1, wherein said 
electronic control unit is a brake control unit. 

12. The system according to claim 1, wherein said 
electronic control unit is an automatic cruise control unit 

13. The system according to claim 2, wherein said 
electronic control unit is an air conditioner control unit. 

14. The system according to claim 2, wherein said data 
storing medium is a CD-ROM. 

15. The system according to claim 2, wherein said data 
storing medium is an internal memory of said external 
computer . 



16. The system according to claim 2, wherein said data 
storing medium is a hard disc. 

17. A method of diagnosing the operation of an electronic 
control circuit on a motor vehicle comprising the steps of 
connecting said control circuit to diagnostic apparatus by 
conductive connecting means, 

reading data transmitted via the connecting means to 
the diagnostic apparatus, displaying said data on a display 
at said apparatus, 

transmitting data from the diagnostic apparatus, by a 

wire-less link; 

receiving at an external computer said data transmitted 
by the wire-less link, processing said data and displaying 
outputted data at said computer. 

18. The method according to claim 17, further comprising: 
inputting a data requiring command to said portable 

diagnosing apparatus; 

transmitting said command by wire-less link from said 

diagnosing apparatus; 

receiving said command by wire-less link; 

storing a service data in a storing medium of an 
external computer; 

retrieving said service data from said data storing 
medium based on said command and outputting said service 
data; 

transmitting said service data by wire-less link from 



said external computer; 

receiving said service data by wire-less link; and 
displaying said service data on said display of said 

diagnosing apparatus . 

19. A diagnostic system for diagnosing the operation of an 
electronic control circuit on a motor vehicle substantially 
as hereinbefore described with reference to the accompanying 
drawings. 



Patent 
Office 

Application No: GB 9511351.0 Examiner: Mr Andrew Bartlett 

Claims searched: 1-18 Date of search: 1 August 1995 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 

UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (Ed.N): G3N (NGK1 ,NGK2,NGL) 
Int CI (Ed.6): G01M 15/00 & 17/00; G05B 23/02 
Other: ONLINE:- WPI 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


A 


GB 2222701 A 


(Fuji) 


See figure 4 in particular. 


1,17 at 
least. 


A 


US 5396422 


(Forchert et al) 


See figure 7 in particular 


1,17 at 
least 


A 


US 4821217 


(Jackson et al) 


See col 4 line 60 - col 5 line 
44 in particular. 


1,17 at 
least 


A 


WO 94/28635 A2 


(Kiss) 

4 


See figure 1 in particular. 


1,17 at 
least. 



X Document indicating lack of novelty or inventive step A Document indicating technological background and/or state of the art. 

Y Document indicating lack of inventive step if combined P Document published on or after the declared priority date but before 

with one or more other documents of same category. the filing date of this invention. 

E Patent document published on or after, but with priority date earlier 

& Member of the same patent family than, the filing date of this application. 



An Executive Agency of the Department of Trade and Industry 



